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La pr^sente invention est relative k im proc^d5 de pr^ 
paration des a'-a*-dichloro-l,l'-^ianthraaulnonyleB at de leurs d^ri- 
y^a k partir de d^riv^e de I'anthraquinone. 

La preparation du 4f4'Hilchloro-l9l'-bIanthzaquinonyl0 

5 par tnitementda la l,4-diohloranthraquinon0 par la poudre de cui-- 
vre dans le nltrol)en2.%n0 est dtfcrite ^ans "MoBatsbefte fUr Chemie 
32, 839 (1918)". 9*ap(r%8 les indications de I'auteur, il se forme 
ainsi un produit bran amorphSt d' oil on peut isoler le 4f4'-dichloro- 
l,l»-bianthraquinonyle sous forme de produit. bran cloir par une 

10 purification oompliqu<e et coilteuse. II est indiqu^ dans le mfima ar- 
ticle que 1« mSms reaction ("rfection d'THlmann**) ne r^nsslt pas 
avec la 1,5-dictaloranthraq.uinQne ni aireo la 1,8-diohloranthraqui- 
none« 

On a d^cQuvert qu*on obtenait d*une mani&re Bimple et 
15 avec de bone rendements les a«-a*-dicfaloro-l,lS-bianthraquinonyles 
ds f ormole ' • 



X 0 X 



.20 




25 ob tm Z et un Z* reprisentent des atones de chlore, les autres Z 
et Z' repr^sentant des atomes d'bydrcgine oa de ehlcre ou des grou- 
pes hydrozyle, a repr^eente un radical aliyle en un radical 

hit^rocydiqxie h, 5 chfltnons et 2 h^tfeoatomes, iventuellement ac- 
coie k un noyau bena&iique, ou un groupe COOtt^ ou , 

30 b} repr^sentant un radical alkyle en 0^-0^» un atoms d*hydrogtee 
ou un radical alkyle en C^-C^ et a' un radical alkyle en 0^-0^ ou 
un radical ph&iyle ^ntuellemeot substitudt et n « 0, 1 ou 2, 
un Z et un Z* pouvant former avec I'atone de carbone du groupe GO 
▼oisin un noyau homocyolique k 6 ohalnons ou un noyau Wtdrocyoll- 

35 que k 5 ou 6 chalnons, en faisant riagir les dichloranthraquinones 
de f ormule 
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X 0 X 




X 0 CI 



oil I., H et n ont lea aSoes slgnificatioM, but une quaatlt< au 
molns Btoeohiom^triqiie de oulvre en poudre dans un aolTaat aproti- 
diq.u0 fortemeirt polaire et mlsclble k I'eau ou dans m nrflange de 

10 tela BolvantB* 

. Le proc^d4 de !• invention ddnne dee a-a'-dichloro-l,l'- 
bianthraqtdnonylBB de foimule I txha purs avec dee rendements «lev& 
et dee rendementB volxunlqueB horaireB SleviB* 

Itoni lee dlcbloranttaxaquinoneB de f onmile II utlU- 
15 Babies figurent la 1,4-dichloranthraqialnone, la 1,5-dlchloraiithra^ 
qulnoiw, la 1,8-dichloraxithraquinone, la l,4-dichloro-5,8-dibydro- 
ocyanthraqulnonej 3^ i,4-^chloro--4-hydroxyanthraquinone, la 1,8- 
dlchloro-4,5-dlhyd2?oxyanthraquinone, la Sie-dichlorobensanthroner 
. la 5,8-dichloro-l,9-anthrapyxiinidonB, la 5»8-dichlor6-l(H) f9- 
20 antbrapyrldone, la 5,8-dlchloro-l,9(H)-iBothiazoloanthrone, la 5f8- 
dlohloro-l^g-pyrazoloanthrone, la 4,5-dichloro-l,9-pyrazoloanthroft- 
ne, la 4,5.dichlorobenzanthrone, la 4,8-diohloro-l,9-anthrapyrimi- 
dane, la. l,4-dichloro-2-m«thylaathracLuinone, la l,4-dichloro-6- 
m^thylanthraqidncaie, les l,4-diohloranthiaqLUlnone-6-carbo2ylates de 
25 mithylBt d'<thyle> de propyle, de butyle et d'isobutyle, lee 1,4- 
dichloxwithra(iuinone-2-carb03cylateB de mithyle, d'ithyle, de pro- 
pyle, de btttyle et d-lsobatyle. lee l,4-^Uchlowmth«KLTil^ 
carbOMmllides et H,5--dlalkyl-l,4-diohlorantharaq?ii^ 
dee, les l,4-dicblorantliraqulnone-2-carboiBnilldeB et H,H-dialkyl- 
30 i,4-dlohloranthraq.uiQon0-2-carboxafflldeB, lefl dirlv^s de la 1,4- 
dichloranthraq\iinone portant un radical htftfcocyollque en poaition 
2 oa 6, tele quo la l,4-dicliloro-2-(2-benzoxa«olyl)anthraqnln(me, 
la i,4-dlchloro-2-(2-bonBorthlazolyl)anthraquLii^ la 1,4-dlchloro. 
6-(2-benaoxaaolyl)anthraquinone, la i,4-dichloro-6-(2rbenaothlaao- 
35 lyl)anthraqu±none, la l,4-diohloro-2-(2-benzimida2olyl)-anthraqul- 
none, la l,4-dichloro-6-(2-benaiiaidazolyl)anthraqttinone, lea 1,4- 
dichloranthraquinone-6 ,7-dicarboxiinideB. et lea 1,4-dichloraathra- 
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quinone-2,3-<iicarboximide8 et leure Wrlvda N-alkyl^s et H-ph^nyOie. 

Parmi lea cofflpoe^s de foroule I fl^urent aurtout le 
4,4'^chloro-l,l'.-Manthraquinonyle, le 5,5»-dichloro-l,l'-bian,. 
ttoaqulnonyle et les oooqpoBds cl-deaaous qui aont dea produita la- 
.5 termtfdiairea pour la preparation da oolorant^. 




73 00125 * 2167626 

TazmL lea coapoete de fommle 11,- on prithve done par- 
tlcttll^remexit la l,4-*dichlorantliraqulnone, la lt5*dichloratithraiui- 
none, la 4,5-^ichloro1)6n2anthrone, la SyS-dlchlorobenzanthrone, la 
Sta-dlohloro-liS-anthrapyrimldone, la 5»8-diohloro-l(9) ,9-anthrap7« 

5 rldone, la 5,8-^ichloro-l,9(II)-i80thiazoloan1;hrone, la 5 1 S-dlohloro- 
lfS^pyrasoloantbrone et la 4»8-dlchloro-lV9-anthrapyrlmldine. 

Sarnl lea splvanta aprptldiquaa f orteoent polalxea 
mlseiblea h, l*eau utlllaablea figurant la dla^ thylaulf oiyda , la 
t^txQiD^thyl^-aulfone et lea diaUqrlamidea tela quie le dla^thyl- 

id firnaaide^ le dl^thylf oraaalde , le dim^thylac ^tainide » le dim^tbyl- 
proplonamlde , la t^tram^thylar^e, la l^-mii thylpyrrolldone , la 1- 
^tbylpyzToUdona et la H*-mjthylhaxanolaotaBB. Pour daa.ralaona d'<- 
eoaoodey on prithxe la dio^thylaxilfozTda, la dia^thylforiBamiday 1b 
. l-»<tl»ylg(yrro1 1 dome , et lea nnfilangea de oea aolvairta* 

15. Poar nattre la rtectioa an oauvza, on oat gtfn^ralaaant 

la dloblorajithraqulnoh'& de formula II en solution ou en auBpensian 
dana le aolvant ^ melange de aolvante, et on ohauffa le melange k 
la tamp^zature de* irdaction. Gbo. ajoute alora la quantity atoechioad- 
triqua da ooivre en poudre ou un azoia, da nanikra k naintanir la 

20 taacp^ratura da rteetion aana ehauffaga. Sana qualquaa oaa, par axaor- 
pla avao la 1,4-diohloranthraqulnana, la ration aat al vlolenta 
qu*il faut a j outer le cui'vre par tr^a petitea portiLona. Si l*on 
part da dichloranthraquinonea moina rfoctivea, tellea qua la 1,5- 
diohloranthraquinone , on peut^ a j outer tout le cuivra d'un coup k 

25 la aolution ofaauda. On peut auaai a j outer dea quantit^a . oatalytiquas 
da Bale cuiTreux, tela qua la chlorure cuivraux ou la brcnture cui* 
vrauz. On entand par **quantit<a oatalytiquaa" daa quantit^a ooi^rl'* 
aea antra 0,005^ at lj( du poida da culvre. 

La quantity de aol^ant aprotidiqua fortanant polaire 

30 at miacibla k l*eauat g^n^raleoent oonpriae antra 0,5 at 10 foia, 
da prtff Branca antra 0,5 at 5 foia le poida da dlchlorantfaraquinoDa* 
BUa d^pazid daa propri^t^a du compoa^ utiliai. C'eat alnai que 
quaad on part da la l,8"dlchloranthraquinona» la randaaant an 8,6*- 
dicliloro»l,l*-bianthraqulnonyl8 diminxie fortaaant quand on eaplole 

35 de grandea quantit^a de eolvant. £a reaction aecondaire eat I'^li- 
Dination d*un atooa de chlore eana formation de biantbraquinonyle. 
Dana lea autrea caa, la quantity exacta de aoXvaact a peu d*iB90x^ 
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tance. Pour des raisons d'^conomle, on cholslt la plus petite quan* 
tit^ de solvant avBc laquelle. le melange xr^actloimel peut dtre agi-* 
t6 pendant toute la reaction. 

La reaction ae fait gfo^ralemant entre 70^0 at 200^0, 

5 de prdf4rence entre 120^0 et 160^0. la dor^e de la ruction depend 
eurtout de la nature de la diohlorant^iraqulnone et de la tenp^rator* 
re. La rfection est g^n^ralement temin^e en une deml-heure it oini 
heures* Si l*on effectue la reaction entre 120^0 et 160^C, elle eat 
g^n^ralement terming en une deod-heure k deux heurea. Le prodult 

XO toxmi cristalllae g^n^ralement pendant la ruction, et peut dtre 
iaol^ apr^B refroidlaaement par filtration, centrlfugation ou d^ 
caatation. Au caa oil le prodult toxmi eat aoluble daaa la aolvaat 
ou melange de aolvanta, on ajoute un dlluant dana lequel le pro- 
dult eat insoluble ou pen aoluble, puis on Isole le prodult. Parml 

15 les dlluants utlliaables figurent le methanol, l*6thanol, le pro- 
panel, l*acide ac^tlqus, et aurtout I'eeu* 

sQn peut enfin dlimlner le cuivre ^ventuelleaent reatant 
par tTalteoent par le chlorate de sodium et l*acide chloriaydrlqua 
ou par I'aiolde nltrique dllui^ chaudf Les r^sldus de solvant daas 

20 le g&teau de filtration ne gdnent pas , itant solubles dana. 1* eau. 

L'emplol du dlm^thylfoniamide comme solvant pour la 
reaction d'UUmann pour la preparation dea biph^nyles et binapfatylea 
substltu^ a 6t6 dferit dana Journal of tbs American Chemical 
Society 5782 (1952). L'apr^s cet article, 11 se formerait alora, 

25 k partlr de la 1,4-dlohlorsathraquinQne, une quantity d*aatbraqui<- 
nonylea polym^rea encore plus grende que dans le nltrobenatae 
boulllaat. II n* itait done pas k pr4voir que lea a,a'<-dlchloro->l,li 
-blanthraquinonyles seraient oMenus tr^s purs et avao d'excellenta 
rendemanta en. presence de aolvants aprotldlquea f ortement polalres 

30 st mlBoibles & I'eau. 

liea prodults obtenus sost das prodults Intsrmddlalres 
IntireasazitB pour la priparatioiL de coloranta, en partlculier de 
pigmenta, car lea atomea de dxlore en a et a' a'^cfaangent facUenent 
eontre dea groupea nucl^ophllea. 

35 Dana les ezemples qui suivent, les parties et poxurcen- 

tages aont en poids. Les volumes sent aux litres comme les parties 
en polds aux kUogramnea. 
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On introdult 277 parties de 1,4-dichloranthraquiiione 
dazis 500 volumes de dini^thylformaiDlde. On chauffe le melange k 
' 1* Ebullition jusqu'^ foroation d'uxie solution lijppide. On taiase 
alora le chaizffage et on introduit par portions 70 parties de 
poudre de ouivre, de oanifez^ k entretenir la reaction ezothermi- 
que. On a^te ensoite it 120^0 pendant una h dsuz haurea, on dilue 
aveo 250 voluaieb d*acide acEtique et on eaaore k chaud. On lave le 
gfllteau de filtration au dimi^thylforaamide chaud, puis k l*eau chau<- 
de, et on le porte dans 500 yolumes d*acide nitriqua k 50ft envixm 
pour Elimlaer le cuivre. On chauff<s k 60^-70^0 pendant une heure, 
on eaaore e't on lave k l*eau chaude jufiqu'k nautraliti. Apr^s ad- 
cbage, on obtient 230 partlea de 494'-di6blaro-l,l*-biantliraquino- 
x^le sous forme de cristaux jaunes (rendenent th^oriqiua). Seneur en 
ohlore calouKe, lAflft, trouvEe, 14,59(* Le eoaposE ns fond pas k 
360«C. . , . 

On diasout 277 pairties de ly4^-dichloranthraquinone 
dans 400 volumes de dim^ttaylsulfozyde k lOO^C. Ob ajoiite 0,05 partie 
de idilorure ouivreux, puis on ajoute par portions 67 parties de 
poudre de cuivre de manibre k entretenir la rtfaotioa Bans ohauffage* 
On agite ensuite k 120^0 pendant una heure, on dilue avec 200 
volumae d*aeide acEtique, et on essore k 60^0. On lave & l^aoide 
acEtique chaud et on Elimiae le cuivre oomme dans I'ezeaple 1. 
Aprfes adohage, on obtient 195 parties de 4,4'-dichloro-l,l'-bian- 
tbraquinonyle (rendement BOji). leneur en chlore caleulEe s 14, 79^; 
tiraunr^e s 14,5)(* 

Si I'on remplace le dimiSthylaulfozyde par la mSme quan«» 
tit4 dee solvants du tableau auivant, on obtient les r^sultats indi- 
quida : 



Sx. 


Solvant 


Reodemsot 


)i 01 


3 


l-Hu^thylpyrrolldone 


189 parties 


14,9 


4 




198 parties 


U.6 


5 


Sia^tbylae^taiBlde- 


218 parties 


U.7 


6 


Dimithrlf oxnamld* 


203 parties 


14,9 


7 


S-ffl^thj^liazaaolactaiM 


199 partlea 


14,4 
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On Introdult en agitant 299 parties de 5,8-dtehloro- 
DenBanthross et 0,5 partie de cblorure cuivreux dans 800 parties 
de l-aithylpyrroUdcme k 130«a. Qtt ajoate ensulte 67,5 partiee de 
poodre de oulvre en mie heure et on aglte k U0»0 pendant deux 
henrea. Oa -verse le m*lBn«e dans 500 yolnmes d'eau, an esaore e* 
on illndxie le oalvre cobub dans I'exeaiple 1. Apria s^cbage, on ofc- 
tlent 229 parties de*dloblorobl1ienzanthronyle de foxmile 



10 



15 



20 



25 




4 

• recrlBtainsatlon dans le dlarfthylf ornamlde , ce 

eoi^s^ fond k 332«0| aa tenenr en chlore eat de 13,5J( (teneor cal- 
oulfo 13,5)(). 

Ob procMe coone dans I'exBBple 8, aala en re^p3A9aat' 
la 5,8-dlohlorolien«anthrone par la rilne quantity de 4,5-dlQhloro- 
tonsanthrone. On oMlent 196 parties de 5.5'-dichloro-4,4'-blDen- 
aanthrdaylB (P « 300«-303»0, tenenr ea ehlore 13,9Jf). 
gpnwffg xo k 20 

En prooidant commB dans lee exenples 1,2 oa 8, on 
prepare lea a-o'-dl(daoro-l,l«-l>laaithr«iq,uli«niyleB dn taU«aa eul- 

vant s 



10 
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EXBKPB 21 >> 

On ports k 150^0 un melange de 277 parties de 1,8-dicblor- 
aathraqalnone, 160 Tolumes de dim^thjrlformaolde et 0,3 partle de 
ohlorure oalvreuzt et cm ajoute en use heure 67,5 parties de poudre 
de culvre. Od agite k 150®-1600C pendant deux heures, puis on di- 

5 lue STeo 400 ▼olunea d*aolde aottlque. On^aeore ii 75^0 et on lave 
k I'adde ac^tlque obaud, puis k l*eau. On ^limine ensulte le cui- 
vre oonms dans l^exeijple 1. On obtlent 160 parties de 8,B*-dlchloro- 
l,l*-bianthraquinon7le (?a300^-»305^C; teneur en oblore calculdot 
14,6J«; tro«v<e, 14,5Jt). 

10 Qoand on emplole ds plus grandes quantit^s de dls^ttayl- 

foxnaadde, le rendsasnt dladnus fortenent, et on* obtlent de plus en 
plus de 1-ohloranthraqulnons, o'est-k-dire qu*il y a seulsnant tfU- 
Blnatlon d*un atoms de ohlore. 
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Proc<4* de priparatlcm da .aichloro-l,l«-l)iaathra- 
qjalnonyles de Zonule 



X 0 X 




oil tm X et on X* repr^sentent ohaGun im atone de chlore, lea autxee 
X et X' reprdsentaat des^ atomea d'bydrog^ne oa de chlore ou dea 
grouped hydr^le, R reprdsente ua ladlcal alkyle ea C^-C^, un 
zadlcal lL<t<r|cycllque k 5 ehatnoTie et 2 h^t^roatonea (^ventuariB-- 
ant acooK h van noyau bezusinlque), ou nn groupe COOfi^ ou OO-K!^ , 
a' reprtfeentant un radical aliyle en un atone d»hydrogtoe 

ou un radical alkyle en Cj^-C^ e* r' un radical alkyle eh 0^-0^ ou 
un radical ph&qrle ^ventuelleoent eubstitu^y etn^OvlouZ, un 
X e^hn X' pouvant former avec 1* atone de carbone du giroupe 00 vol- 
20 Bin un no^ homocyoUauB h 6 obalnona ou un noyau h<t<rooycllq^ 
k 5 ou 6- efaalnona, caractiria* par la reaction d'une dlohloranttara- 
guinone de fozmnle 



25 




oti I, a et n ont les n&mes eignlf icat lo ns , aur une quantity au 
moina stoeohiomfitrique de poudre de cuivre dans un aolvaat aproti- 
30 dique fortement polaire et miecible k l*eau. 

2«- ProcMi Buivant la revendloation 1> caraet^ria^ 
par I'enplol conae aolvant du din^ttaylaulfoxyde, de la t^tram^thy*- 
Itae-BUlfone, du dim^thylfornanidep du din«thylac<taiiiide, du dind- 
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tbylpropioziamldd 9 du ditftbylforaaalde, da di^thylac^taDdde^ du. 
dl^tb7lproploaamide> de la t^tram^thylur^e, de la l-a^tlxylpgrrroli- 
done, de la l-'^tbylpyrrolidone , du V-m^thylhezanolaotaiBe oa d*un 
melange de eee BolyantB. 
5 3«"-^ Pirac^d^ aulvaat la revendioatlon 1, oaraot^ris^ 

par I'einplol oonme aolvant du dinitthylaulfbzydey du diarfthylfornar* 
ndde, .de la iHuStliylpyrrolldQne ou d'un m^langB de oee solvaata. 

4*-. Sroe^d^ aolvant I'uoe queloonqiia dea revendloa- 
tiona 1 k 3$ oaraot4rl8< par I'eoploi de 0^3 h 10 partlea en polda 
10 de aolvant par partle en polda de dichloxanttaractulnone. 

Froodd^ sulvant l^mie queloonque dea revendica- 
tlona 1 k 4» oaract^rla^ pax l^es^lol de la 194-dlchloranthraqal- 
none, de la l^Snllcdiloxantliraqulnone, de la 4t5-dlohloxQbenaanthro- 
ne, de la 5f8--dlchlorobenaantliroa0, de la StB-^chloro-lad-entluni- 
15 pyriJDldone, de la 598-dlchloro-l(ir)99-anthrapyrlda(ne, de la 5ff8- 
dldliloro-lt9(V)-:Vsothlazoloanthrozia, de la 5f8-dlchloro^l,9<-p7raso* 
- loanthrone ou de ^ 4f8--dlchloro--l,9-anthrapyrljsidone» 

Gm"- Procdd^ aulvant l*une queloonque dee rev^ndloa^ 
tlona 1 k ^fOaract^rla^ par une tenpirature de reaction oomprlae 
20 entze TO^C et 200^0 . 

7.- l^Q6d.6 Bulvant I'une queloonque dee revendloa- 
tlona 1 k 5, caractdrle^ par uoe tenqpdrature de rdaetlon ooi^rlee 
entre 120^0 et 160«0. 

8«- Proo^d^ sttlYant l*une qualconqua dea revendlca- 
25 tlona rk 7f earaot^rle^ par la pr^aenoe de quantlt^e catalytlquea 
de chiorure culvreuz ou de tromore culvreux. 
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(54) PRODUCTION OF DICHL0R0-1,1'-DIANTHRAQUIN0NYLS 
AND THEIR DERIVATIVES 

(71) We, BADISCHE ANILIN- & SODA-FABRIK AKTIENGESELL- 
SCHAFT, a Gennan Jodnt Stock Company of 6700 Ludwigshafen, Federal Republic 
d Gennaay, do hereby dedaxe the invention^ for which we pray that a Patient may be 
granted to us, and the method by which it is to be peifoimed, to be particulady 
5 described in and by the following Statentent: — 5 
The present invention relates to a process for the productioa ci a^cZ-dicfaloiio- 
l,l'-dianifiraquinonyl derivatives from anthraquinone derivatives. 

The productioa of 4,4'-dichlon>-l,r-dianthraquinonyi by reaction of 1,4-dichloro- 
anthraquinone in nitrobenzene in the presence of copper powder is described ia 
10 "Monatshcfe fiir Chemie", Band 39 (1918), Page 839. According to die author's re- 10 
port there resulted a brown, amorphous product, from whidh 4,4'-dfchloit>-l,l'-di- 
anthraquinonyl .could be isolated as a li^t brown produa after a cumbersome and 
e^jensive purificatien operatioa It is also stated in ^ same refexenoe that the corres- 
ponding reacdon, which is also dhaiacterised as an UUmann reactioi^. does not occur 
15 with 1,5- and 1,8-dichloioanthiaqmnoae. 15 
We have now found that os^-didilon^l^l'-dtandiiaqu^^ of the fonmila:— 
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X 9 I 

X 0 



in which one X and one X' each denote chlorine and the other X and X' denote 
hydro^n» chlorine or hydioacy, R denotes alkyl having one to four cazboa* atoms, a 
hecerocydic 5-membered ring with, two hetezo atomSj which can be cradensed with a 20 
benzene ring, the — OOOR^ or the —CONK* group, n denotes zero, one or two, 
R^' denotes sikyi having one to four caibom atoms, R^ denotes hydrogen or alkyl having 
one to four caib<Hi atoms and R' denotes alkyl having one to four carbon atoms or an 
optionally substituted phenyl radical, and in which one X and one X' together witii 
the carbon atom of the neighbouring carbonyl group can form a cooden:^ 6-mem- 25 
bered caibocydic ring or a 5- or 6-membered heterocyclic ring, can be produced ia 
an advantageous manner by reacting dicfaloxoanthraquinooes of the formula:— 



X 0 Cl 



? ? X 

(11) 



„ in whidi X, R and n axe as defined above, in a strongly polar aprotic solvent which is' 
•~ miscible with water, or a mixture of sudi solvents, in 4e poseace rf at least an 
equunoiar amount of copper powder. 
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anrf ^ ^ obtained in high yield 

and good punty and simuhBiieously ia high spaoo-tinie yield according to theW^ 
of die present inventioo. i«u«a» 

1^ Mowing didiloioanltaaquin0iies of fonnula U can for example be used- 
1 l,5-dichloTt)andiraqmnonei M-dichloroandiraquinione, 

l,4j^cUaio-5^^ihydioa;yanrtn^uinon^ U-dicWoro4-hydraxyanduaquironril^ 
dKUoiXH^^-dfliydioKyaiidHaquinone, 5,8.diiffloTOben2aX^T^SSo.ll 
SSSf°1 '="?r'(N),9-an*«.pyrid^5^ 
!^SS^23li'!^^*^l'':Py^'^'»°^ 4,5-didiloTOwl,9.RyiaQoa«hione. 
4,5j<hditerobenzamhronei 4,8-dicfalaro-l,9-amhiapyrimidine, M-dMtao-ISvt 
^Jn|qun«a«^ l,4^diloio.6.mediyl-andmquin^ M^diSoS^Su^I 
aubo^ aad esters such as the mediyl, ethyl, propyl and n- or iso.bSl«S 
l,4-dich]oioaaAiaquinooe.2-carboxylic add esters such as the methyl, etfiXp^ 
Sd^oTtSSl,^ l,4-dicmoroantoquinone-6^ aiSdr^TO 
amhde or ±e N,N-daMaimde^ l,4-dichlonwmthraquinone-2-caibo5tylic amides such 

hS^.f'J^l^r*^^ T^k l.'Wj^WMoai.thxaquW^yatives 
Zl^Jj^^T^ m die 2. 01 6.positian> for example l,4-dichloro-2-rbenz^ 

o»^otyK2)Hnthniqumone, l,4-dichlorD-2-[bei]2diia2olyI-f2)].Lithniquiram^Tt 
d^c«ro^lben20xs^5l-(2)].anriiraqui^^^ l,4^^\hexa^S<2)]. 






W— HH 





These compoimds are parucularly smtaWe as starring materiak for coorversion t» dyes. 

QyrrapOTdmgly, paruculady preferred starting compounds of formula U are 1,4- 
oicmoroaniiiraqumoa^ W-dichloroanthraquinooe, 4^-d£dilOT)benzaniim)ne, 5^^- 
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ddorobenzanthroie, 5,8-dichloTO-l,9-anthtapytiinidinc, 5,8-<iid>loio-l(N)^-aialii». 
ps^done, 5,8-dichloro.l,9(N)-isothlaadoaiidiroiie, 5^-drchl«».l,9-pyrazol(>aiMli^ 
and 4,8-dicnloF(>-l,9-anthra[yyriinidiiie. 

Examples of strongly polar, aprotic solvents which are misdUe whh water a» 
djmethylsulfAoxidc, tettamethylenesulphone and die NJ^.<Jialkyl caibocjdic amides. *5 
for example N,N-dunethyl formamide, N,N.KMmedjylacetBmidc, N^N-dimetiiylpropion- 
^v?^«v«''^"'^"'*y'^''™*™''«» N,N.Hli^ylaccamide, N,N-diethylpropionamide, 
N^,N ,N -tetramediylurea, also the cydic N,N-dia]kyl carboxyUc atiiides, for example ' 
N-mediyJiqwrohdone, N-ethylpyrrodidone and N-mediyi-caprolactam. Oh economic 
grounds dinuthylsuIphoKide, N,N-dimethylfonnamide, N-methylpyiTOlidoine and mix- 10 
tinw of two or more thereof are ptefened as die smmdy polar, aprotic snlw-iir mia- tH p 
with water, 

t ^."^ction " generaJty carried out as follows: The didiloroantiiraquinOTe of 
f ormulall is suspended or dissolved in the solvent or sdvent mixture and die mixture 
IS heated to Ae reaction temperature. At diis temperature at least die equivalent 15 
amamt at an excess of coRier powder is added in such a way diat die temperature 
in me reactioa mixture is maintained constant without an additional supriy of heat 
to some case^ for example with l,4-dichlaroand>raquinone, die reaction proceeds 
80 vigonnaly diat die copper powder must be added in very small portions so tiiat 
Oie reaction is not too violent On die odier hand, witii dichlotoandiraquinones diat aie 20 
dow to rea^ fwr exampJe 1,5-diqhloroanthraquinonei the total amount of die cowjer 
powdtt can be adoed at once to die hot solution. The reaction of dichloioandiraquinOT« 
>„nLr'^fl* T J* accelerated by rtie addition of catalytic amounts of 

«™°™b <rf 0.005 to 1 wdgjtt %b2s^ 25 

The amojmt of the witter-misdWe, strongly polar, aprotic solvent used is suiiahty 
fnm 0.5 to 10 times, prrfmWy from 0.5 to 5 times, die amount of die didilo«»^ 
Mfaaqumone^coinpound (II) used, oa a weight basis. The actual amount ^ 
OTfte partuailaf compound 5^ examplei it is observed in d» reaction of l,8-<ffio! 30 
^laquinone that the yidd of 8,8'-di diddoto-Ll'-diaadiraquinoyl fils shara? 
w^4ti« use of kiger anunrnts of solvent The dimination of a Aloriiie atom is fo^ 
? ^ ^ * ^'J' '^^^ *e fonnation of die diamhiaquinonyl mote^ 

n, ofter cases, however die amount of solvent is not oiticaL TheimouK of sdveu 
«kqpt as low as possiWe on economic grounds but should, however, be dioseo 35 
riw^ieactionniffitureisstirrabtediroughoutdiewhokitaction. J3 

Ine reaction of the didiloroandmiquinane coomnnds fll^ is carried oa in 
gene^at from. 70 to 200° C, preferably faBB 120 toWc ^ ^ 

40 c^»^!i^^ A ^ " dependent od die diddonandaaquinnne 

coo^wimd (II) di^^ ^ 

t^^J.^°^ of fixm, half an hour B, fivehoura RAemction ^^r^^^ 

^ .of from half ao hour to two houn. The reaction product geniaaS 
45 SSi^f^ ^ ^ and am be separated easOy f^die^SS 

■ ^^^^^^'^.r^'^JT^'^^^'L decantation. In tiiose ^ 45 
wnere Oie didiIon>.l,l'jdiandiiaquinOT5d confound obtained is sduHe in die solvent 
or solvent mixture, a solvent or dibient in wb^die reaction imxlirctTd A« LS^e 
«ooly sbghtly soluble » added to d« reaction miiSKS^tiimls 4e^^ 
50 P^'S^'^*!? ««d dfluems suitable f« diis p^ 

50 ai«hffljo^ediand,p«.panol,amic add and, above all, w^^^ puipose are ror example ^ 
o«i«a1!?^ S?f*'S °" be freed in a conventional mamier from die 

^Z.^r^ ^ be presem, for example by treatment wift sodium dilorate 
and hycbocUnnc aod or I>y treatment widi hot dihite nitric add. In diis wav^ 

55 of die residue of die solvent stiU remaining in 4^ filtStirrSJ*!: 

A ^ dimohylf otmamide as solvent for die Ullmann reaction for die dk>. 

^00 rfsil^tated diph^y-^ and^ 

Ama Chem. Soc." Baid 74 (1952), at page 5782. On die basis of diis literature 

StiU higher pdym^anri^ 60 
be formed by die reactKm of l,4-didilbro3ndiiaquin«S^ as diis is knSrato wdTin 
4eknown conversion of l,4-didiJoroa«hrequi^ne ^ boiling ntoSSe^ite 

SS^rn-P":^*^"- ^"^^ «q>ect5lhS4S^^,SdS 

65 ^ni^^^'L'^^^'^^ '^'^'^ ^ iTexcdlent yield andpmS 

03 using strongly pdar,aprouc solvents misdblewidi water. puray 
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The reacdon products are valuable starting materials for the productiaa of dye- 
stuffs, particularly pigments, because die chlorine atoms in the <^ and ic/-po$itions can 
be subsdtuted by other nucleopfailic groups. 

The invention is illustrated by the following Examples in which the parts and 
percemages are by weight unless otherwise stated The pans by vdume axe rdated to 5 
the pans by weig)it io the same way as the litre to the IdUognxiL 

Ezamptel. 

277 Pans of l,4-dichlo(roandiraquino!ne aie ktxoduced into 500 parts by vdume 
of dmiet:iylfonnamide. The miztuze is heated to boiling point until a dear sdudm 
is attained. The heating is now stopped aad 70 pans ol copper powder are added in in 
baitcfaes at 120° C widi stizzing so diat tbc excftfaennk reaction just continues in pro- 
gress. Thereafter the mhctuie is stirred for a fimher one to two hours at 120** C, 
dihited wijtfa 250 pans by volume of acetic add and filtered hot. The filter cake is 
washed widi hot dimedi^omiafflide and then with hot waiter, and then intnxiuced 
1^ into 500 pans by volume of appnjximatdy 30% nitric add for decoppering. It is 15 
digested for one hour at 60 to 70** C, filtered and washed until neutral wi± hot water. 
After diyu% 230 pans of 4,4'-dichlon>-l,r-dianduraq\mumyl is obtained m the form 
of ydlowish crystals (an amount corresponding to the ralrnintfd yidd). Content of 
ddorine: calculated 14.7%, found 14 J%. The coiiq>ound does not mdt bdov 360<* C 

20 Examide 2. 

277 Parts of 1,4-didiloroanduaquinone are dissolved in 400 parts by volume of 
dimetfiylsulphaxide at 100** C 0.05 pans of copper (I) diloride is added and then 
67 pans of copper powder are added all at once so that the leactioo remains in pn>- 
gress without heating. Then the reactioo mixture is stirred for a further one hour at 

^ 120 **C, diluted witii 200 parts by volume of ajcetic add and filtered at 80** C. It is 
thereafter washed with hot acetic add and decoppered in the manner described in 
Sample 1. After drying, 195 parts of 4,4'-dichloTO-Ll'-dianthraquinjOO^ (corres- 
ponding to Sl% of the calculated yidd) are obtained Omtent of diloditt: rai/^iifltfd 
14.7%, found 14.5%. 

If the dimethylsulphoxide is replaced in Example 2 by the same amount of the :xn 
solvents nannd in die fdlowing TaMe, die icsdts listed there are obtained. 
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Example 


Solvent 


Yield 
Parts 


%CI 


3 


N-methylpyrrolidone 


189 


14.9 


4 


N,N,N' -tetramethylurea 


198 


14.6 


5 


NsN-dimethylacetamide 


218 


14.7 


6 


N,N-diethylfonnamide 


203 


14.9 


7 


N-methylcaprolactam 


199 


14.4 




Example 8. 

. ^ 5,8-dichlor<*e;mnriirDne and 0.5 parts of copper (I) diloride are 35 

35 stirred imoJOO pans by volume of N^mediylpyrroUdone at 130^ C 67.5 pans of 
powder are added diereto inside one hour and die mixture is dien stirred for a 
further two hours at 140** C The reaction mixture is poured into a 500 parts by 
v^imie of water, filtered and decoppered in die manner described ixk Example 1. 
After drymg, 229 parts of dichloro-dibcnzanthronyl of die fonnula 
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m which one X and one X' eadi denote chlorine and die other X and X' doiote 
liydrogMi, chlorme or hydroxy, R denotes alkyt having 1 to 4 carbon atoms, a hetero- 
^asc 5-membered ring with two hetera atoms which can be condensed with a 
benzene ring, die — CX)OR^ group or die ^-CONR^R* group, n denotes ±e vahies 
^ C ^ ' ^ denotes alkyl having 1 to 4 carbon atom^ R» denotes hydrogen or 
allgi having 1 to 4 carbcra atoms and R« denotes alkyl having 1 to 4 carbon atwns or 
an opdCTaUy substituted phenyl radical, and in which one X and one X' togedier wrdi 
the carbo!! atom of the ndghbouiing carbcnyl group may foim a 6-membered carbo- 
10 tomda-tf ' ^ ^fflcmbered heterocydic ring, ^vbsxdn a diddcmwitlaaquimaie 

X 0 X 
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m which X, R and » are la defined above, is itacted in a strongly polar, aprotic 
Mlvent which is imsdhle widi water, or in a nuztuie of such solvenS; indie pi^ence 
or at least an equmwlar qirantiiy of oo^ier powder. 

, 2- ^ process as darned in daiin 1 wherein die solvent is dhnediylsulphoadde. ic 

teCiamediylmesuIphOT^^ NJi-dimediylfonnamide, N^.dimediylacetamid& N^-dH ^ 
m«h;^prt^(mamde, N^^ N^sT-diediylacetamide, NJ^-diediyl- 

^opKHiamide, NjN,N',N'-tetramediylurea, N-mediylpyrroKdone, NHjdwlpyirolidOTe 
2Q or N^medxykapTolactam or a mixtuie of two oar more themrf . 

A process as daim^in daim 1 wherein die solvent is dimedijdsulphoxide, NJ^- on 
dm»^yUbnnamid^ N-mediylpyrrolidone or a mistuie of two or more diereof 

4. A process as daimed m any of claims 1 to 3 wfaereitt die solvent is employed ' 
Mit m an amount of from 0.5 to 10 parts by weight per part by weight of die diddoro^. 
anturaqumone compound. 

. ^' A process according to any of daims 1 to 4 wherein the fi^a-dichloTranlhm. 
qumone is 1,4-dichloroanthraquinon^ 1,5-dichloroandiraouinon^ 4,5-dichlorobenz. 

5,8-dichloroben2andirone, 5,8-dichlorc-l,9.anthiapyrjmidine, 5,8-diddow>. 
l(N),9-anthrapyndone, 5,8^ichloro-l,9(N)"isodiia2cloandmm& S^S^chloia-W- 
pyra2ol(Mndironeor4,8-dichloro-l,9-amhrapyiimidina 

6. A process as daimed in any of daims 1 to 5 iiriieroin die reaction is canied 
outataten^)eratureof ftOTi70to200*' C 

7. A process as daimed in daim 6 whereini lie reaction is carried cut at ft tem- 
perature m die range from 120 to 160** C 

8. A process as daimed in any of daims 1 to 7 wherein die reacti<ai is carried out 

m die presence of a catalytic amount of copper (I) chloride or copper (I) hromide. 35 

9. A process as daimed in daim 1 and subsiandaUy as herembefoxe described in 
any one of the foregoing Examples. 

10. A dichloro-ljl^dianthraquinon^i derivative when produced bv a Dxocess as 
daunedmanyof daimslto9. f*"«» » 

J. y. & G. W. JOHNSON, 
Fumival House, 14—18, High Holbora, London, WCIV 6DE, 
Chartaed Patent Agents, 
Agents for die Appliraxts. 
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